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THE FEEDING OF THREE COMMERCIALLY IMPORTANT 
FISH SPECIES IN LAKE CHILWA, MALAWI 
DAVID M. BOURN 
Lake Chilwa Co-ordinated Research Project, Uni~'ersity of Malawi 
P.O. Box 5200, Limbe, Malawi 
ABSTRACT 
The diets of the three species of fish that predominate in the Lake Chilwa 
fiSh.CIY are described in relation to various parameters using a semi-
quantitative method of analysis of the digestive tract contents. Barbus 
pa{udinosus Peters fed during the day on zooplankton, non-filamentous 
green algae and some higher plant material; small fish fcd predominately 
on zooplankton but with increasiug size the diet was more varied. C[ar;as 
mossiJmbicus Peters fed throu~hout the day and night and had a highly 
varied diet with fish becoming the major food item in large fish, Tilap,:a 
~hirana chilwQC Trewawas f(,O:d mainly during thc day on hight:r plant 
malerial, filamenlous green algae and zooplankton; smaller fish fed pre-
dominately on zooplankton. The imporlance Df flexibility in the diet of 
the three fish species is stressed. 
Present address: 
Animal I::cology Research Grvup, Zoology Department, Oxford University. 
Oxford, U.K. 
The work described ht:re formed part of ,,'n M.Sc. thesis accepted by the 
University of Edinburgh, Scotland. 
• 
INTRODUCTION Malawi. During the period of investigation 
(November 1969 to July 1971) the lake hadVarious aspects of the Lake Chilwa en-
a maximum depth of 5 m, a central area of 
vironment have been described in a number 
open water of about 700 km:.l, an almost
of previous publications (GARSON 1960, 
equal area of surrounding swamp and aHOWARD-WILLIAMS 1972. 'vIeT.ACH-
catchment area of about 7,000 km'. TheLAN 1969, McLACHLAN and 'vIcLACH-
water level fluctuated annually, depending
LAN 1969, McLACHLAN, et at. 1972; 
on rainfall. With the changes in lake volume 
MORGAN 1971, MORGAN and KALK lhere were considerable variations in the 
1970, MOSS and MOSS 1969). In summary, concentration of dissolved salts, as indic:aled 
!he Jake lies in a closed drainage basin in by conductivity values ranging from 500-
the Southern Region of the Repuhlic of 2,500 I'mho/cm. Daytime water tempera-
,I  
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t u r e s  v a r i e d  w i t h 	  a r e a  a n d  s e a s o n  f r o m  
1 9 '  _ 3 9 '  C .  S u r f a c e  w a v e  a c t i o n  a n d  t h e  
s h a l l o w n e s s  o f  t h e  l a k e  g a v e  r i s e  t o  h i g h  
t u r b i d i t y  v a l u e s  i n 	  o p e n  w a t e r  r e g i o n s .
-
I n  t h e  p a s t  t h e r e  h a v e  b e e n  a  n u m b e r  o f  
s e v e r e  d r o u g h t s  i n  t h e  a r e a  w h i c h  h a v e  l e d  
t o  t h e  l a k e  d r y i n g .  T h i s  m o s t  r e c e n t l y  
o c c u r r e d  i n  1 9 6 7 - 6 8 .  T h e  e f f e c t  o n  t h e  f i s h  
y i e l d  f r o m  t h e  l a k e ,  w h i c h  i n  g o o d  y e a r s  h a s  
c o n t r i b u t e d  a  l a r g e  p r o p o r t i o n  o f  M a l a w i ' s
• 	  
t o t a l  f i s h  p r o d u c t i o n ,  w a s  d r a m a t i c .  T h e  
e s t i m a t e d  f i s h  l a n d i n g s  f o r  1 9 6 5 ,  1 9 6 8  a n d  
, 	  
1 9 7 0  w e r e  9 , 8 0 0 ,  1 0 0  a n d  4 , 0 0 0  t o n s  r e s p e c ­
t i v e l y  ( R A T C L I F F E  1 9 7 1 ) .  T h u s  t h e  p e r i o d  
f o l l o w i n g  t h e  r e c o v e r y  o f  t h e  l a k e  i n  1 9 6 8  
w h e n  f i s h  p o p u l a t i o n s  w e r e  e " p a n d i n g  p r o ­
•
• 	  
v i d e d  a n  o p p o r t u n i t y  t o  s t u d y  v a r i o u s  a s p e c t s  
o f  t h e  r e c o l o n i s a t i o n  o f  a  n e w l y  f o r m e d  
h a b i t a t  b y  a n i m a l  a n d  p l a n t  s p e c i e s .  K I R K  
( l 9 6 7 b )  l i s t e d  t h i r t e e n  s p e c i e s  o f  f i s h  f o u n d  
i n  L a k e  C h i l w a  o f  w h i c h  t h r e e  a r e  o f  e c o n o ­
m i c  i m p o r t a n c e .  I t  w a s  c o n s i d e r e d  t h a t  a n  
i n v e s t i g a t i o n  i n t o  t h e i r  f e e d i n g  h a b i t s  w o u l d  
b e  o f  v a l u e ,  b o t h  i n t r i n s i c a l l y ,  a s  a n  o b s e r v a ­
t i o n  o f ·  t h e  d i e t s  o f  d i f f e r e n t  s p e c i e s  l i v i n g  
i n  t h e  s a m e  h a b i t a t  w h e r e  a n  a b u n d a n t  
s u p p l y  o f  f o o d  w a s  p r e s u m a b l y  a v a i l a b l e ,  
a n d  a s  a  c o n  t r i b u  t i o n  t o  t h e  g e n e r a l  u n d e r ­
s t a n d i n g  o f  t h e  e c o l o g y  o f  t h e  f i s h e r y .  
T h e  s p e c i e s  c o n s i d e r e d  w e r e :  
B a r b u s  p a ! u d i f W s U S  P e t e r s  h a s  a n  a l m o s t
, .  
p a n - A f r i c a n  d i s t r i b u t i o n  a n d ,  a s  i t s  n a m e  
i m p l i e s ,  i s  f o u n d  i n  m a r s h e s ,  s h u l l  r i v e r s  
a n d  s t r e a m s .  b u t  a l s o  o c c u r s  i n  t h e  p e r i ­
p h e r a l  w a t e r s  o f  l a r g e r  l a k e s  ( e . g .  L a k e  
M a l a w i  a n d  L a k e  V i c t o r i a ) .  I t  i s  a  s m a l l  
f i s h  w i t h  a  m a x i m u m  l e n g t h  o f  1 4  e m  a n d  
h a s  a  w i d e  t o l e r a n c e  t o  w a t e r  c o n d i t i o n s  
( 	  
( J A C K S O N  1 9 6 I b ) .  O n l y  i n  L a k e  C h i l w a  
h a s  i t  b e e n  r e p o r t e d  t o  f o r m  a n  i m p o r t a n t  
p a r t  o f  a  f i s h e r y  ( K A L K  1 9 6 9 ) .  
C l a r i a s  r n o s s a m b i c u s  P e t e r s  h a s  a  w i d e  
d i s t r i b u t i o n  i n  E a s t  a n d  C e n t r a l  A f r i c a ,  
w i t h  f e l l o w  c l i n e  s p e c i e s  1 0  t h e  n o r t h - w e s t  
( e .  l a z e r a )  a n d  t o  t h e  s o u t h  ( e .  g a r i o p i n u s )  
( J A C K S O N ,  1 9 6 I a ) .  I t  i s  a  v e r y  h a r d y  
s p e c i e s .  a b l e  t o  w i t h s t a n d  e x t r e m e  e n v i r o n ­
m e n t a l  c o n d i t i o n s  a n d  t o  s u r v i v e  i n  s e a ­
s o n a l  l a k e s  a n d  r i v e r s .  I n  C e n t r a l  A f r i c a ,  
p a r t i c u l a r l y  i n  a r e a s  w i t h  o n l y  s m a l l  b o d i e s  
o f  w a t e r ,  i t  i s  w i d e l y  f i s h e d  a n d  f o r m s  a n  
i m p o r t a n t  p a r t  o f  a  n u m b e r  o f  f i s h e r i e s  
( J A C K S O N  1 9 6 1 b ,  K I R K  1 9 7 0 ) .  
T i / a p i a  s h i r a n a  c h i l w a e  T r e w a w a s  i s  
e n d e m i c  t o  t h e  C h i l w a  d e p r e s s i o n .  T h e  
n o m i n a t e  s u b - s p e c i e s  i s  f o u n d  i n  t h e  L a k e  
M a l a w i  d r a i n a g e  b a s i n .  T h e  C h i l w a  s u b ­
s p e c i e s  d o e s  n o t  g r o w  a s  l a r g e  a n d  r e a c h e s  
m a t u r i t y  a t  a  s m a l l e r  s i z e  t h a n  T .  s h i r a n a  
s h i r u n a .  T .  s h i r a n u  c h i l w a e  i s  t h e  o n l y  
m e m b e r  o f  t h e  g e n u s  t h a t  i s  c o m m o n l y  
f o u n d  i n  t h e - l a k e  a n d  w o u l d  t h e r e f o r e  
a p p e a r  t o  b e  w e l l  a d a p t e d  t o  t h e  e x t r e m e  
c o n d i t i o n s  ( K I R K  1 9 7 0 ) .  T h e  g e n u s  i s  
w i d e l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  A f r i c a n  
c o n t i n e n t  a n d  i s  c o m m e r c i a l l y  e x p l o i t e d  
i n  m a n y  a r e a 5 .  
M E T H O D S  
R e g u l a r  s a m p l e s  o f  f i s h  w e r e  c o l l e c t e d  
f r o m  a  n u m b e r  o f  l o c a l i t i e s  i n  L a k e  C h i l w a .  
u s i n g  a  v a r i e t y  o f  c a p t u r e  m e t h o d s - t r a w l i n g ,  
g i l l - n e l l i n g  a n d  s e i n i n g .  W h e r e  p o s s i b l e  t h i r t y  
i n d i v i d u a l s  o f  e a c h  s p e c i e s  w e r e  c o l l e c t e d  a t  
m o n t h l y  i n t e r v a l s  a n d  c h o s e n  t o  r e f l e c t  t h e  
s i z e  c o m p o s i t i o n  o f  t h e  c a t c h .  T h e  s t o m a c h  
a n d  i n t e s t i n e s  w e r e  r e m o v e d  a n d  p r e s e r v e d  
i n  s e p a r a t e ,  n u m b e r e d  b o t t l e s  c o n t a i n i n g  4 ' 7 0  
f o r m a l i n  s o l u t i o n .  T h e  s p e c i e s ,  t o t a l  l e n g t h ,  
w e i g h t ,  s e x  a n d  m a t u r i t y  o f  e a c h  s p e c i m e n  
w e r e  r e c o r d e d ,  a s  w e r e  t h e  d a t e  o f  c o l l e c ­
t i o n .  a r e a  w h e r e  c a u g h t .  p r e s e n c e  o r  a b s e n c e  
o f  v e g e t a t i o n ,  t i m e  a n d  m e t h o d  o f  c a p t u r e .  
W a t e r  s a m p l e s  w e r e  a l s o  t a k e n .  S u b s e q u e n t l y  
t h e  c o n t e n t s  o f  t h e  d i g e s t i v e  t r a c t s  w e r e  
a n a l y s e d  i n  t h e  l a b o r a t o r y .  T h e  s t o m a c h  a n d  
i n t e s t i n a l  c o n t e n t s  o f  T .  s h i r a n a  c h i l w a e  a n d  
C .  m o s s a m b ; c u s  w e r e  e x a m i n e d  s e p a r a t e l y .  
w h i l e  f o r  B .  p a l / l d i n o s u s .  w h i c h  h a s  n o  
d i s c r e t e  s t o m a c h .  t h e  t o l a l  c o n t e n t s  w e r e  
e x a m i n e d  a s  a  w h o l e .  
A  s e m i - q u a n t i t a t i v e  m e t h o d  o f  a n a l y s i s ,  
b a s i c a l l y  t h  
( 1 9 5 0 )  a n d  
w a s  e m p l o y ,  
t r a c t  c o n  t e n  
t e e n  c a t e g m  
h i g h e r  p l a r  
a l g a e ;  n o n ·  
m e n t o u s  b l  
b l u e - g r e e n  a  
p o d a ;  a q m  
r o t i f e r a ;  f i s l  
A f t e r  t h e  
a  s t o m a c h  t  
e y e  a n d  u n l  
g o r i e s  w e r e  
r e l a t i v e  v o l  
( e . g .  i f  h a l f  
h i g h e r  p l a n  
r e m a i n s  a n t  
t h e n  t h e  f ( ) {  
w a s  a l l o t t e e  
a q u a t i c  I n s E  
e a c h . )  I f  a  
a  z e r o  r a t h :  
f i s h  w e r e  r e  
a n d  t h e s e  t I  
g r a m m e  U S I  
a n d  i n t e s t i n  
a g a i n s t  a  s (  
g a v e  t h e  i l l  
e m p t y  s t o m  
o f  t h e  p o i n  
p a r a m e t e r  (  
t h e  p r o p o r !  
c a l c u l a t e d  
r e c o g n i s a b l  
R E S U L T S  
B a t b u s  p a l  
T h e  v a r i  
d i n o s u s  a r e  
t h e  r e l a t i v e  
c a t e g o r i e s  
c o g n i s a b l e  
o f  a l l  i n d i .  
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nd extreme environ~ 
to survive in sea~ 
, In Central Africa. 
th only small bodies 
ished and forms an 
JUmber of fisheries 
IRK 1970). 
ilwae Trewawas is 
'a depression. The 
; found in the Lake 
I. The Chilwa sub­
L' large and reaches 
;ize than T. shircma 
hilwae -is the only 
that js commonly 
,d would therefore 
>ted to the extreme 
70). The genus is 
ughoul the African 
mercially exploited 
ish were colle<:ted 
os in Lake Chilwa, 
methods-traw jing, 
here possible thirty 
s were collected at 
osen to reflect the 
.tch. The stomach 
ted and prcsenled 
ties containing 4% 
~cies, total length. 
of ea,h specimen 
,e date of collec­
'esence or absence 
ethod of capture. 
ken. SUbsequently 
stive tracts were 
The stomach and 
rana chilwae and 
niued separately, 
which has no 
contents were 
lOd of analysis, 
basically th·it recommended by HYNES 
(1950) and described by WINDELL (1968) 
was employed. After analysis of the digestive 
tract contenls of a preliminary sample. thir~ 
teen categories of food items were defined: 
higher plant material: filamentous green 
algae: non-filamentous green algae: fila­
mentous blue-green algae; non-filamentous 
blue~green algae; diatoms; crustacea; gastro­
poda: aquatic insect'i: terrestrial insects; 
rotifera; fish eggs: fish remains. 
After the examination of the contents of 
a stomach or an intestine with thc unaided 
eye and under a microscope, the food cate­
gories were rated in proportion to their 
relative volum;;~ on an eight-point scale, 
(e.g. if half th~ contents of a stomach was 
higher plant material, a quarter was fish 
remains and a quarter was aqua lie insects, 
then the food category higher plant material 
was allotted four points and the categories 
aquatic insects and fish remains two points 
each.) If a stomach was empty it was given 
a zero raUng. All data obtained from each 
fish were recorded as a separate punch-card 
and these then computer analysed. The pro­
gramme used cross·correlated the stomach 
and intestinal contents of a selected species 
against a selected parameter. The print-out 
gave the number of fish, the number with 
empty stomachs or intestines and the sum 
of the points for ea~h food category in the 
parameter chosen. From these crude results 
the proportion of each food category was 
calculated as a percentage of the total 
recognisable material present 
RESULTS 
Bmbus puludinosus 
The various feeding pa tterns of B, palu­
dinosus are given in Table I. The table gives 
the relative proportions of the thirteen food 
categories as percentages of the total re­
cognisable contents of the digestive tracts 
of all individuals within each parameter, the 
number of fish examined and the percentage 
01 empty digestive tracts. The first jine gives 
the percentage p'roportjon of each food 
category for all individuals caught, from 
which it can be seen that the species fed 
predommately on zooplankton (56%), with 
non·tilamentous green algae (l9c/o) and higher 
plant material (14%) forming a substantial 
part of the diet. Further analysis of the data 
[0 compare the feeding patterns of fish with 
the previously mentioned parameters showed 
that the most marked differences in djct 
occurred with length. Fish less than 4.0 cm 
in length had a more rigid diet, feeding 
predominately on zooplankton, while larger 
fish had an increasingly varied diet. Not sur­
prjsingly, there were no major differences 
in the feeding of male and female fish and 
only minor differences were found with 
sexual maturity. As one might expect from 
the differences jn feeding with size, already 
.: )[ed, immature and thus relatively small 
fish had a more specialised diet than fish at 
later stages of maturity. 
Fish caught in the presen~e or absence of 
vegetation had sjmIlar feeding patterns, 
although in areas of vegelation a broader 
spectrum of food items. including epiphytic 
algae, diatoms and aquatic insects, was con­
sumed. Similarly fish caught in waters with 
a conductivity less than 1,500 rmholcm had 
a more varied diet including epiphytic algae, 
diatoms, aquatic insects and fish eggs than 
thuse (;aught in water wHh a conductivity 
in excess of 1,500 r-mho(cm; however the 
major food "items were the same in both 
cases. 
In view of the uncertainty of the exact 
time of capture when sampling with gill net~, 
it was nat possible to compare meaningfully 
the percentages of empty stomachs in fish 
cleared from nets at various times of day. 
However during a twenty-four hour lrawling 
operaUon, thirty specimens were collected 
during hours of daylight and another thirty 
during hours of darkness. Analysis of their 
digestive tracts showed that 700/0 were empty 
.1 
i.
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w h e n  c a u g h t  
e m p t y  w h e n
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T a b l e  2  g i ,  
t h e  t h i r t e e n  f o  
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( e x c e p t  w h e r e  
s l l m b i c u s  w i t h l  
n u m b e r  o f  n  
, 	  
e m p t y  s t o m a c l  
s h o w s  t h e  c o n  
T a b l e  1 .  B a r b u s  p a / u d i n o s u s  
' .
• 	  
!  
o f  a l l  t h e  C .  J
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r o 	  
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T o t a l  g u t  c o n t e n t s  
3 	  
5 8 6  i  6i-~I\ 1  
1 9  
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0  
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t h e  p r o p o r t i o l  
, I  I---·-----,-I-~-
C a p t u r e  m e t h o d .  I  I I ' I  I  
w h i l e  t h a t  o f  
G i l l - n e t .  I  1 4  1 1 0  I  2 0  6  I 0 4  I  4 1 0  4  I 0 2  1  0  I 0  .  2 1 2 1 1 2  
m a j o r  d i f f e r e n  
T r a w l .  I  I I  I  2  I  2 0  1 1  0  1 5 9 0  3  I 0 1 1  I  0  I  4 1 9  I  6  
o f  a n  i n d i v i d
S e i n e .  , 2 \  0  7 . 0 I 0  0  I ,  7 0  0  , 2 0  0  ' I 	 0  0  4 8 2I 	  
h i g h e r  p l a n t  
a l g a e ,  a q u a t i c  
p r e s e n t  j n  h i g  
w h e r e  i t  w a s  
p r e d o m i n a n t  
b u t  i t s  p r o p o  
i n  a r e a s  a w a :  
p r e v i o u s l y  f o r  
p a t t e r n  o f  l i s l  
s i m i l a r  t o  t h a i  
a  c o n d u c t i v i t :  
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when caught at night while only 10'1'0 were a conductivity in excess of 1,500 I'mho/cm 
empty when caught during the day. was similar to that of fish caught away from 
vegetation. 
Clarias mossambicus During a twenty-four hour trawling opera­
Table 2 gives the relative proportions of tion 38% of the 16 fish caught during hours of 
the thirteen food items, as percentages of the darkness had empty stomachs, while 21 % 
total recognisable contents of the stomach of the 24 fish caught during hours of day­
(except where otherwise stated) of C. mos­ light had empty stomachs. 
sambicus wlthin the various parameters. The 
Tilapia shirana clzilwaenumber of fish and the percentage with 
empty stomachs is also given. The first line The various feeding patterns of T. shirana 
shows the combined results for the analysis chilwae are given in Table 3 which shows 
of all the C. mossamhicus caught. The pre­ the relative proportions of the thirteen food 
dominant food item was zooplankton (47%); items as percentages of the total recognisable 
while fish (20%), aquatic insects (13%) and contents of the stomach (except where other­
higher plant material (12%) aU contributed wise stated) against various parameters. The 
major proportions to the diet. Of the re­ number of fish and the percentage of empty 
cognisable fish present, the most common stomachs is also given. The species had a 
prey genus was Barbus with some Haplo­ mainly herbivorous die" feeding predomi­
chromis. Tilapia and a few Clarias. The nately on higher plant material and various 
pattern for intestinal contents showed slightly types of algae. The intestinal analysis showed 
larger proportions of higher plant material increased proportions of higher plant mate­
and aquatic insects, and slightly reduced rial, diatoms and rotifers, ~nd unlike the 
proportions of zooplank ton and fish remains. stomach contents no trace <;>f fish remains 
These differences presumably reflect the re­ was found. This latter observation, in view 
lative resistance to digestion of the various of the known feeding habits of other mem­
food items. bers of the .genus, suggests that the fish 
Further analysis of the data showed that remains found in the stomach contents may 
there were marked differences in the feeding have been due to the method of capture, 
of fish with different lengths. In larger fish particularly trawling, rather than truly pisci­
the proportion of fish remains increased vorous tendencies. 
while that of zooplankton was reduced. No A breakdown of the overall results showed 
major differences w!!re found with the sex that there were considerable dHferences in 
of an individual. In areas of vegetation, diet with the size of fish". Those less than 
higher plant material, filamentous green 10.0 em in length fed predominately on 
algae, aquatic insects and fish remains were zooplankton "which was largely replaced in 
present in higher proportions than in areas the diet of bigger fish by increased propor­
where it was absen t. In both habitats the tions of higher plant material and diatoms. 
predominant food item was zooplankton. No major differences were found in the 
but its proportion was considerably higher diets of fish on the basis of sex or maturity. 
in areas away from vegetation. As noted Fish caught where vegetation was present 
previously for B. pailldinosus, the feeding had higher proportions of all items except 
pattern of fish caught near vegetation was zooplankton. Where vegetation was absent, 
similar to that of fish caught in waters with zooplankton formed 57% of the stomach 
a conductivity loss than 1,500 I'mho/cm, contents, whereas in fish caught where vegeta­
while the diet of fish caught in waters with tion was present, this item contributed only 
••  
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E ..... b Food items as a /~ of total~ ) ~ ..8 C­ recognisable contents. 







11 110 ~3 
17 pW 22 
35 1136 i 44 
88 1 8 75 
---1--­




27 1303 1 38
 
11 1145 I 21

--I-­ Capture method. I I 
Gill net.29 1196 I 44 Trawl.15 /258 I 20 
14 I 22 I 5 
. ,






2 % o f t h e s t o m a c h c o n t e n t s . T h e r e w e r e
o n l y m i n o r d i f f e r e n c e s i n t h e d i e t o f f i s h
c a u g h t i n w a t e r s o f c o n d u c t i v i t y g r e a t e r o r
l e s s t h a n 1 . 5 0 0 " m h o / e m . D u r i n g a 2 4 - h o u r
t r a w l i n g o p e r a t i o n , t h i r t y s p e c i m e n s w e r e
c a u g h t i n h o u r s o f d a r k n e s s a n d t h i r t y d u r -
i n g h o u r s o f d a y l i g h t ; t w i c e a s m a n y f i s h
h a d e m p t y s t o m a c h s w h e n c a u g h t a t n i g h t
( 6 6 0 /
c
a g a i n s t 3 3 % ) .
D I S C U S S I O N A N D C O N C L U S I O N S
T h e C h i l w a s y s t e m u n d e r g o e s m a j o r :
p e r i o d i c f l u c t u a t i o n s . b o t h a n n u l a r a n d o n a
l o n g e r t e r m b a s i s ; t h e l a k e i s s h a l l o w w i t h
h i g h s a l t c o n c e n t r a t i o n s , p H , t e m p e r a t u r e s
a n d turbidil~. T h e e n v i r o n m e n t a l c o n d i t i o n s
m a y t h e r e f o r e b e r e g a r d e d a s e x t r e m e w i t h
r e l a t i v e l y f e w f i s h s p e c i e s a d a p t e d t o t h e m .
I n t h e s h o r t t e r m , w a t e r c o n d i t i o n s w i l l a l s o
t e n d t o l i m i t t h e n u m b e r o f f o o d s p e c i e s
p r e s e n t ; h o w e v e r w i t h s h o r t e r l i f e c y c l e s
a n d m o r e e f f i c i e n t m e t h o d s o f d i s p e r s a l o f
r e l a t i v e l y s m a l l o r g a n i s m s , t h e l o n g t e n n
s p e c i e s d i v e r s i t y o f f o o d s p e c i e s w i l l b e
c o n s i d e r a b l e - d i f f e r e n l s p e - . ; i e s p r e d o m i n a t -
i n g u n d e r d i f f e r e n t c o n d i t i o n s . T h u s f i s h
w i t h h i g h l y s p e c i a l i s e d d i e t s w o u l d b e a t
a s e v e r e d i s a d v a n t a g e w h i l e t h o s e w i t h
f l e x i b l e , g e n e r a l i s e d f e e d i n g p a t t e r n s w o u l d
b e f a v o u r e d .
E a c h o f t h e t h r e e s p e c i e s o f e c o n o m i c
i m p o r t a n c e i n L a k e C h i l w a m a y b e d e s c r i b e d
a s n o n - s p e c i a l i s e d o p p o r t u n i s t f e e d e r s , c o n -
s u m i n g i n v a r y i n g p r o p o r t i u n a w i d e v a r i e t y
o f d i f f e r e n t f o o d i t e m s w h i c h a r e a v a i l a b l e
a n d w h i c h t h e y a r e c a p a b l e o f i n g e s t i n g . I t
i s n o t p o s s i b l e a t t h i s s t a g e t o d e t e r m i n e
w h e t b e r o r n o t t h e y a r e u t i l i s i n g e a c h f o o d
t y p e t o i t s f u l l e x t e n t , b u t i t w o u l d a p p e a r
t h a t t h e i r b r o a d c a t h o l i c t a s t e s a r e a d a p t e d
t o i n c l u d e a l l t h e a v a i l a b l e f o o d t y p e s . T h i s
m a y w e l l h e l p t o e x p l a i n t h e r a p i d r e p o p u l a -
t i o n a n d t h e h i g h f i s h y i e l d s o b t a i n e d s o
s o o n a f t e r t h e d r y i n g o f t h e l a k e .
V e r y l i t t l e i n f o r m a t i o n i s a v a i l a b l e o n
B . p a l u d i n o s u s a n d n o d e t a i l e d s t u d y h a s
b e e n c a r r i e d o u t o n t h e s p e c i e s . C O R B E T
( 1 9 6 1 ) , o n e x a m i n a t i o n o f a f e w i n d i v i d u a l s
f r o m L a k e V i c t o r i a , n o t e d t h a t t h e d i e t w a S
v a r i e d a n d i n c l u d e d s m a l l s n a i l s a n d a d u l t
i n s e c t s . T h e r a n g e o f f o o d i t e m s c o n s u m e d
b y C h i l w a s p e c i m e n s w a s f o u n d t o b e w i d e r
t h a n K I R K ( t 9 6 7 a ) a n d K A L K ( l 9 6 9 a a n d b )
h a v e s t a t e d . T h e s p e c i e s f e d m a i n l y d u r i n g
h o u r s o f d a y l i g h t o n w o p l a n k t o n , n o n -
f i l a m e n t o u s a l g a e a n d s o m e h i g h e r p l a n t
m a t e r i a l ; s m a l l f i s h f e d p r e d o m i n a t e l y o n
z o o p l a n k t o n b u t w i t h i n c r e a s i n g s i z e t h e
d i e t b e c a m e m o r e v a r i e d .
I n v e s t i g a t i o n s i n t o t h e d i g e s t i v e e n z y m e s
o f t h e a l i m e n t a r y c a n a l ( C O C K S O N a n d
B O U R N , i n p r e s s ) h a v e s h o w n a m y l a s e
a c t i v i t y througho~ t h e l e n g t h o f t h e d i g e s t i v e
t r a c t , b u t a c t i v i t y w a s r e s t r i c t e d t o t h e
a n t e r i o r r e g i o n a n d t r y p s i n t o t h e p o s t e r i o r
r e g i o n . T h e a n t e r i o r i n t e s t i n e t h u s a p p e a r s
t o h a v e a s i m i l a r f u n c t i o n t o t h e s t o m a c h
o f o t h e r s p e c i e s . a n d l h e l r a c t a s a w h o l e
s e e m s t o h a v e t h e c a p a b i l i t y o f d i g e s t i n g
a v a r i e t y o f f o o d i t e m s .
R e s e a r c h w o r k o n m a n y 1 n 1 a n 1 w a t e r s
o f t h e A f r i c a n c o n t i n e n t h a s r e s u l t e d i n
n u m c r o u s p a p e r s r e p o r t i n g i n v e s t i g a t i o n s i n t o
t h e b i o l o g y a n d e c o l o g y o f C l a r i u s a n J
T i l a p i a s p e c i e s f o u n d i n a v a r i e t y o f e n v i r o n -
m e n t a l c o n d i t i o n s . H o w e v e r t h e s e f i n d i n g s
a r e n o t n e c e s s a r i l y r e l e v a n t t o o t h e r e c o -
s y s t e m s . G R E E N W O O D ( 1 9 6 6 ) d e s c r i b d
C . m o s s a m b i c u s a s a n o m n i v o r o u s s c a v e n g . : : r ,
b u t p r e d o m i n a t e l y a p r e d a t o r o f s m a l l f i s h
w i t h i n s e c t l a r v a e , m o l l u s c s a n d p l a n t m a t e -
r i a l a l s o b e i n g p r e s e n t i n t h e d i e t . G R O E N E -
W A L D ( 1 9 6 4 ) d e s c r i b e d t h e a n a t o m y o f
t h e a l i m e n t a r y c a n a l o f t h c c l o s e l y relate~
C . g a r i e p i n u s a s t h a t o f a t y p i c a l c a r n i v o r e .
H o w e v e r b o t h s p e c i e s h a v e n u m e r o u s f i n e
g i l l - r a k e r s w h i c h e n a b l e t h e m t o f i l t e r m k r o -
s c o p i c o r g a n i s m s . G R O E N E W A L D ( 1 9 6 4 )
n o t e d t h e i m p o r t a n c e o f z o o p l a n k t o n i n t h e
d i e t o f C . g a r i e p i n u s , a n d o t h e r w o r k e r s
h a v e f o u m ! t h a l z o o p l a n k t o n m a y r e p l a c e
f i s h a s t h e p r e d o m i n a t e f o o d i t e m s f o r t h i s
s p e c i e s ( S C I
i n l a r g e r S p i
z y m a t i c a n a l
C . l r l o s s a m b
a c t i v i t y i n t h
i n t h e i n t e s t i .
a l s o r e c o r d e d
s h o u I d b e c a l
( C O C K S O N
I n t h i s s t u e
t o f e e d t h r o u
t o h a v e a h i g
p r e d o m i n a t e l y
c r e a . . . . " i n g s i z e
T h i s l a t t e r Q i
o f M U N R O
( R h o d e s i a ) a n
r e l a t i v e l y s m a l
c a u g h t i n L a k ,
a c l e a r p r o g r e s
o f f i s h i n t h e d i
C h i l w a . T h i s I
b e c a u s e , i n C i
t h e r e a r e n o
i n L a k e C h i l .
I n c o m m o n
s p e c i e s o f T i l a
a n d T . " a r i a b ' "
( s y n . T . m o s s l
T . z i l l i , T . m
( P E T R 1 9 6 7 ) ; ,
p l e u r a ( M U N F
t h a t T . s h i r a n a
v o r o u s d i e t o f
a l g a e , a l t h o u g h
s u m e d , m a i n l y
( 1 9 5 6 ) h a s a l s o
z o o p l a n k t o n i n
s a m b i c a , T . m e
T . a n d e r s o n i .
T . s h i r a l l a c h i !
i n t h e p e r i o d p
f e d a l m o s t e x c
I n t h i s s t u d y t
a l g a e i n t h e d i ,
s m a l l ( 1 2 % a n
F I S H S P E C I E S I N L > \ K P C H l L W A , M A l A W I 1 4 3
s p e c i e s ( S C " ' H O O N B E E 1 9 6 9 ) p a r t i c u l a r l y
i n l a r g e r s p e d m e n s ( M U N R O 1 9 6 7 ) , E n -
z y m a t i c a n a l y s i s o f t h e d i g e s t i v e t r a c t o f
C m o s s a m b i c u s h a s s h o w n h i g h p e p s i n
a c t i v i t y i n t h e s t o m a c h , w i t h l o w e r a c t i v i t y
i n t h e i n t e s t i n e w h e r e a m y l a s e a c t i v i t y w a s
a l s o r e c o r d e d w h i c h i n d i c a t e d t h a t t h e s p e c i e s
s h o u l d b e c a p a b l e o f u t i l i s i n g a v a r i e d d i e t
( C O C K S O N a n d B O U R N 1 9 7 2 ) ,
I n t h i s s t u d y C m o s s a m b i c u s w a s f o u n d
t o f e e d t h r o u g h o u t t h e d a y a n d n i g h t a n d
t o h a v e a h i g h l y v a r i e d d i e t S m a l l f i s h f e d
p r e d o m i n a t e l y o n z o o p l a n k t o n , b u t w i t h i n -
c r e a s i n g s i z e f i s h b e c a m e a m a j o r i t e m .
T h i s l a t t e r o b s e r v a t i o n c o n f l i c t s w i t h t h a t
o f M U N R O ( 1 9 6 7 ) o n L a k e M c I l w a i n e
( R h o d e s i a ) a n d m a y i n p a r t b e d u e t o t h e
r e l a t i v e l y s m a l l s i z e o f s p e c i m e n s t h a t w e r e
c a u g h t i n L a k e C h i l w a , H o w e v e r , t h e r e w a s
a c l e a r p r o g r e s s i v e i n c r e a s e o f t h e p r o p o r t i o n
o f f i s h i n t h e d i e t o f l a r g e r i n d i v i d u a l s i n L a k e
C h i l w a , T h i s d i s c r e p a n c y m a y h a v e a r i s e n
b e c a u s e , i n c o n t r a s t t o L a k e M c I l w a i n e ,
t h e r e a r e n o o t h e r p r e d a t o r y f i s h s p e c i e s
i n L a k e C h i l w a ,
I n c o m m o n w i t h a n u m b e r o f o t h e r
s p e c i e s o f T i l a p i a ( T e s c u l a n t a , T , n i l o t i c a
a n d T , v a r i a h a / i , \ ( F I S H 1 9 5 5 ) ; T , m o r t i m e r i
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